Possible mechanism of congenital malformations induced by exposure of mouse preimplantation embryos to mitomycin C.
ICR mice were treated intraperitoneally with mitomycin C at 5 mg/kg on day 3 of gestation. On day 18 of gestation, fetuses of treated dams were inspected for external, skeletal and visceral malformations. At 6 or 12 hr after mitomycin C treatment, the blastocysts were obtained from the uteri of treated dams and the degenerated cells within inner cell mass (ICM) and trophectoderm (TE) tissues were examined microscopically. On day 5, 8, 11, or 18 of gestation, the uteri of treated dams were obtained and those including embryos/fetuses and placentae were examined histologically. Finally, on each of gestational days 5-14, the blood of the treated dams was collected and the hematological parameters determined. Pre- and postimplantation losses in the dams treated with mitomycin C were significantly increased; increased frequency of abdominal wall defects and lumbar ribs in term fetuses, decreased fetal weight, and increased placental weight were noted as well. No significant increase in visceral malformations was found in term fetuses treated with mitomycin C. Frequency of degenerated cells within ICM and TE of blastocysts from dams treated with mitomycin C was significantly increased as compared with the controls. In dams treated with mitomycin C, decidua developed insufficiently and the trophoblast giant cell layer was not separated from the uterine lumen by maternal components; hemorrhage from the denuded trophoblast giant cell layer into the uterine lumen was noted. The number of erythrocytes, as well as hemoglobin concentration, hematocrit, and the percentage of reticulocytes in blood of dams treated with mitomycin C were significantly lower from days 6-12 of gestation, as compared with controls. The results of the present study showed that an increase in number of degenerated cells within blastocysts results in preimplantation loss and both maternal and embryonic hypoxia during major organogenesis results in postimplantation loss and congenital fetal malformations.